 Introduction: Rapid urbanization and urban growth, particularly in the developing worlds, is continuing to be one of the crucial issues of global change in affecting the physical dimensions of cities.  Case description with Methodology: This study proposes a technique to extract urban built-up land features from, Multi Spectral Scanner System (MSS-1977), Landsat Thematic Mapper (1998, 2003, and 2014) and Hyperion EO-1imagery of part of Delhi NCT in India as examples. The study selected two indices, Normalized Difference Built-up Index (NDBI), Normalized and Normalized Different Vegetation Index (NDVI) to represent three major urban land-use classes, built-up land and vegetation, respectively. The relationship between land use/land cover (LU/ LC) change and population shift and their effects on the spatiotemporal patterns of urban area were quantitatively examined using an integrated approach of remote sensing, geographical information systems (GIS). Consequently, the seven bands of an original Landsat image were reduced into three thematic-oriented bands derived from above indices. The three new bands were then combined to compose a new image. As a result, the spectral signatures of the three urban land-use classes are more distinguishable in the new composite image than in the original seven-band image as the spectral clusters of the classes are well separated. Therefore, the technique is effective and reliable. In addition, the advantages of over NDVI and over NDBI in the urban study are also discussed in this paper. Furthermore, in combination with the detection of LU/ LC change, an analysis of the spatially differential growth rates for developed land area and population size revealed an urban e sub-urban gradient pattern of population shifting, as evidenced by a sharp increase in developed land area within the middle sub-zones at the urban fringe and the exurban sub-zones beyond the outer traffic ring. As the result, changes in LU/ LC and population shifts resulted in significant variation in the spatiotemporal patterns of the urban area due to the loss of water bodies and vegetated surfaces.  Discussion and Evaluation: Results indicate that the built-up area in the study area has increased by 290%; from 165.52 km 2 in 1977 to 645.3799 km 2 in 2014. The results of the multi-temporal change detection show that the highest urban growth rates, 216% occurred between 2003 and 2014. In contrast, the growth rates were 10% during 1977 -1998 and 12% during the period 1998 -2003. This massive growth was mainly resulted from the transformation of agricultural and barren land of the outskirt of core city. Peri-urban areas are often characterized by valuable natural environment and resource bases to provide essential ecosystem functions for urban residents. Observing land cover change over time can reveal the effects and impacts of urbanization in peri-urban areas. Existing built-up areas have a greater influence on urban expansion outside urban planned districts than in urban planned districts.  Conclusion: It is suggested that a guiding plan is required to integrate planning in both urban and non-urban planned districts to overcome urban sprawl in peri-urban areas and to maintain the sustainable and balanced urban growth here.
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Population growth is a major problem in much urban country like China, India, and Africa etc. Rapid Urbanization causes disorganized and unplanned growth of town and cities. Urbanization has been a universal and important social and economic phenomenon taking place all around the world. Urbanization could be the most powerful and visible anthropogenic force that has brought about fundamental changes in land cover and landscape pattern around the globe. Urbanization and urban growth, especially in the developing world, is continuing to be one of the crucial issues of global change.Thrpugh the tremendous process of recent population explosion, most of the developing and under developing countries are deeple affected by uncontrolled population growth which has compelled the civilized man to do the uncivilized, illegal, haphazard and unscientific activities for fulfilling the explosing demends of increasing anthroposphere. India may one typical example of it where greeds rather than needs show the blusterous trend towards unplanned urbanization with huge unethical, undeliberate, shortsighted and eco-blind anthropogenic activities. Delhi NCT reflects also such type of scenario with its overwhelming urbanization and detonating population like the metropoliton behaviour in any advanced developing country. Here lies the essence of this study as the spatio-temporal change analysis and assessment of the urban growth over Delhi NCT during the period, 1977-2014.
II AIM OF THE STUDY:
The present study aims to identify the spatio-temporal changes occurring over Delhi National Capital Territory region using long term satellite data.
Objective of the study: 1. To estimate areas under different landuse and land cover classes using supervised image classification technique. 2. To identify the spatio-temporal changes through change detection technique and detect the pace and direction of urban growth using long term satellite data. 3. Mapping the socio-economic changes of the study area and analyzing the causes of such rapid urban growth in Delhi.
III THE STUDY AREA
Delhi is the capital of India. The state is spread over an area of 1473 square kilometer. According to the Indian geography the state is located at the center of the Indian subcontinent, amidst the ranges of Himalaya and the Ravalli.
Figure-1: Location Map of the Study Area
The study area is located Centre of the Delhi in India. The study area is bounded by Latitude 28024ʹ16.84ʺN to 28052ʹ52.31ʺN and Longitude 7705 '12. 02" E to 77010ʹ9.83ʺE. The total boundary of the study area is 1473.1677sq.km.
IV TOPOGRAPHY
The entire topography of Delhi is divided into a ridge, the Yamuna Flood Plain, the Plain. It is interesting to note here that each of these regions is marked by distinct type of vegetation. The ridge area of the city offers the right factors that favor the growth of acacias and other cacti. However, during the monsoon, herbaceous plants grow in abundance in the ridge. As far as the plain region of Delhi is concerned, it is characterized by shisham trees.
V DRAINAGE
Drainage pattern of an area is very important in terms of its groundwater potentiality. It is the source of surface water and is affected by structural, lithological and geomorphological control of an area (Schumm, 1956 ). This may be due to more or less homogeneous lithology and structural controls. Yamuna River is the main control of drainage system along the NCT of Delhi. Reverie type of vegetation grows along the plain of Yamuna. National Capital Region in general, is a part of well integrated drainage system of the Ganga basin. Drainage is an important element of physical infrastructure and constitutes removal and disposal of surplus rain/irrigation water from the land. 
VI VEGETATION

VII CLIMATE
Delhi Weather varies with the different climatic conditions that are faced by this city. Summer weather condition of Delhi is characterized by scorching heat and unbearable temperature. Temperature reaches almost 45 0 C in the summer months. On the contrary, winter, which lasts from December to January, is extremely cold. Temperature falls to almost 5 0 C during the winter months in Delhi. The rainy season in Delhi begins in June and continues almost till October. Delhi receives most of its rain during this period from the Northwesterly winds. Most of the precipitation occurs in the month of July.
VIII METHODOLOGY AND DATA COLLECTION
Detection of Urban growth and identification land use change in Delhi using Landsat satellite image. 
I. Land use & Land cover:
Land is one of the most important natural resource on which all human activities are based. Therefore, knowledge on different type of lands as well as its spatial distribution in the form of map and statistical data is vital for its geospatial planning and management for optimal use of the land resources. The information on land use/ cover inventory that includes type, spatial distribution, aerial extent, location, rate and pattern of change of each category is of paramount importance for assessing the impact of Urban growth on land use/ cover. Built-up land has significantly impacted the forest cover, agriculture land, vegetation etc. In NCT of Delhi Analysis of the LULC maps (shown in Fig.) generated for the four time periods show changes in vegetation, scrubs and bare soil, agriculture land, Built-up land, water body etc. Table-7 
XI NCT OF DELHI: METRO-POPULATION DYNAMICS:
The development of NCT Delhi and its metropolitan area characterizes major tendency in growing urbanization with an increasing concentration of urban population of ten million plus inhabitants. With regard to NCT Delhi, the demographic evolution is deeply marked by the country. In 1911, the capital was shifted to Delhi from Kolkata. Thereafter, the population of the city had increased from 413851 in 1911 to 1744072 in 1951. Delhi In 1901, the urban population of Delhi was 214115. In 1912, the capital was shifted from Calcutta to acquired land of 46 sq. kms south of the walled city called New. In 1951, the urban population more than doubled to 1.43 million from 0.70 million in 1941 due to forced migration after partition. In 1956, a contiguous landmass measuring 1483 sq. km was called the Union Territory of Delhi (UT). However, from 1992, it has been renamed as the National Capital Territory of Delhi (NCTD). As per the Regional Plan 2021, it has been indicated that the built up area of NCT Delhi has increased from 580.14 sq. km (1986) to 701.62 sq.km (1999) which is more than 47% of the total area of NCT Delhi. As also observed from the above table, it can be stated that NCT Delhi has witnessed intense urbanization. The urban agglomeration area has increased from a mere 43.25 sq km in 1901 to 888.74 sq km in 2001 whereas during the same period density increased from 5501 persons per sq km to 14521 persons per sq km. The spatial expanse of urban area and population growth has been concurrent in all the directions including sub-cities of Rhine, Dwarka, and Narela and also in TransYamuna Area. The total area of NCT Delhi is 147300 hectares (1473 sq. km) in 2014. The maximum decadal growth has taken place in south west district of about 30%,the new stability of dwarka,which has came up in the ten years, is a major factor leading to high growth rate here. A lot of new settlements have also taken place in and around najafgarh, leading to population growth. The urbanized village such as kapashera, Bijwasam ctc have came heavily populated due to tenants who are migrants, mainly working in factories in gurgaon and in Delhi.North West and north east districts have both shown high growth. In North West district, which is largest district in Delhi both by area and by population? The slum rehabitation colons at narela bhalswa, sabda, ghevde, ctc have been selected in the decade while both north east and east district shave similar characterizes of providing affordable howsing.The population growth in east district is less compare to north east mainly because of the effect of removal of Yamuna and others long settled slum clusters which fell in east district, whereas an appreciable number of cluster still in north east district.
The nine districts vary greatly in population. The smallest population is of New Delhi district, which is mostly contiguous with the NDMC area and comprises mainly of offices and official residences belonging to the government of India embassies and commercial of Connaught place. The largest population is in North West district, which is also the largest in area and comprises of a vast area which was still fairly recently quite rural in character, but has now highly Urbanized and thickly populated. The pie chart above shows comparative population of the nine districts. As per the Table-12 ,it is clear that employment is still most important reasons for migration which constituted 37.6% of the various reasons stated by the migrants followed by movement of family (36.8%) and marriage (13.8%). Hence, NCT Delhi continues to be center of attraction wherein pull factors have been dominating as people by and large migrate for economic opportunities. As observed from the above table, Delhi attracted large number of migrants from other states in the last decade. The total number of immigrants to Delhi during the last decade was 2.2 million while the numbers of out migrants from Delhi were 4.57 lakh and those who migrated from abroad were 49281 in the same period. Thus the total number of net -migrants was 1.7 million during 1991-2001 compared to 1.3 million during 1981-91. Thus the number of out-migrants has doubled during the same period.
The governing bodies identify these regions and the likely major economic activities in thereof for proposing appropriate and viable land use conversions. With the policy of inducing development in the regional and sub-regional centers, the urbanization will be much more faster which implies additional land for urban expansion. In the same lines, land use policies are existing, designed by the NCRPB for regulating the density of settlements in the NCR: (a) For urban centers upto1.0 lac population, a density of 80 persons per hectare, (b) For urban centersof 1.0 lac of 5.0 lac population, a density of 110 persons per hectare, and (c) For urban centers of more than 5.0 lac population, a density of 125 persons per hectare.
These policies along with the other quantified factors including spatial metrics should be used for designing the landscape with environmentalism as an important aspect in mind. Mitigating the UHI intensity wherein spatial metrics also has a role to play, increasing vegetation cover is the most widely applied measure which could achieve huge energy savings through temperature reduction of an area. But as mentioned above only the increase in quantity in few areas is not the solution but it has been uniformed and heterogeneous in its spread. It was reported in a study conducted by Spronken-Smith et al. (2000) that parks could help control temperatures through an evaporation of more than 300% as compared to its surrounding. Thus, areas in these cities where there is high contiguity of built up, there parks and gardens can be introduced. Some other traditional mitigation measures include lighter color of pavement and cooler roofs using spray; proper ventilation; shades; open and airy spaces; photovoltaic canopies (Golden et al., 2007) etc. Fortunately, urban heat island mitigation strategies-for example, trees and vegetation and green roofs-generally provide yearround benefits, or their winter penalty, such as that from cool roofs, is much smaller than their summertime benefits. Future policy efforts may focus on encouraging strategies to modify urban geometry and anthropogenic heat in communities to reduce urban heat islands. However, most effective mitigation measures for an area should be developed based on context/place specific spatio-temporal nature of UHI of an area. It is one future potential of this study where the mitigation strategies can be designed based on urban geometry.
It is critical that we develop an integrated approach at a time when urbanizing regions are facing rapid environmental change. Planners and managers worldwide face unprecedented challenges in accommodating urban populations and improving their wellbeing while simultaneously maintaining ecosystem functions. Agencies must devise policies to guide urban development and make decisions about investing in infrastructure that is both economically viable and ecologically sustainable. An integrated framework is required to assess the environmental implications of alternative urban development patterns and to develop policies to manage urban areas in the face of change. In particular, strategies for urban growth management will require such integrated knowledge to maintain ecological resilience by preventing development pressure on the urban fringe, reducing resource use and emissions of pollutants, as well as minimizing impacts on terrestrial ecosystems. The ecology of urban areas has long elicited the academic attention of ecologists, planners and social scientists and regional planners, there is much opportunity to extend and integrate knowledge of the metropolis using an ecological lens. How NCRPB and other planning and developmental authorities of the region manage urbanization and its ecology will be crucial to the health and wellbeing of billions of people in the region. It appears urgent to find solutions able to maintain the ecology and the biodiversity of conurbations with the sprawling urban areas, and contemporarily to assure a sustainable future to humanity. 
